PCR primer Primer Sequence (5'-3') Supplementary Table S7 ERBB3 shRNA site ID Target Sequence (5'-3') ERBB3-RNAi (15932) CAAGGGAATGTACTACCTT ERBB3-RNAi(18869) TGACAAGATGGAAGTAGAT
ERBB3-F GGACAGTACGGGAGATCACAG

ERBB3-R GCACTAATTTCCTTCAGGGATCG
GAPDH-F GAAGGTGAAGGTCGGAGT
GAPDH-R GAAGATGGTGATGGGATTTC
Supplementary Materials and Methods
Isolation and sequencing of small RNA RNA sequencing was performed according to the manufacturer's instructions. In brief, total RNA was isolated from HCCLM3R, HCCLM3R-LM1-S4 and HCCLM3R-LnM1-S11 with Trizol reagent (Invitrogen, Grand Island, NY) and quantitated by 2100-Bioanalyzer (Agilent Technologies, Santa Clara, CA -miR-17-3p, hsa-miR-17-5p, hsa-miR-18a-5p, hsa-miR-19a-3p, hsa-miR-19b-3p, hsa-miR-20a-5p， hsa-miR-92a-1-5p, the common reverse primer and U6 small nuclear RNA (U6) were synthesized by GeneCopoeia. For mRNA detection, 1 μg of total RNA was used for complementary DNA synthesis with a PrimeScript RT reagent kit (Takara Bio, Kyoto, Japan). Real-time PCR was performed in triplicate using SYBR Premix Ex Taq (Takara Bio， Japan). The primers for ERBB3 were synthesized by GenePharma (GenePharma, Shanghai, China) as Supplementary Table S6 . The U6
and GAPDH were used as internal control for miRNAs and mRNAs assays, respectively. The threshold cycle (Ct) values were analyzed using the comparative Ct (−ΔCt) method. The levels of targets were obtained after normalized with endogenous reference and relative control.
Oligonucleotides, vectors and transfections
miR-17-5p and miR-20a-5p inhibitor, mimic and irrelevant oligonucleotides (NC) (Thermo Fisher Scientific, OH, USA) were used for transiently function observations in this study. And two GV248 plasmid particles containing short hairpin sequences against human ERBB3 gene as well as blank plasmids were purchased from GeneChem (GeneChem, Shanghai, China). All these oligonucleotides and vectors were transfected into HCC cells using Lipofectamine 2000 (Thermo Fisher Scientific, MA, USA). The sequences of two shRNAs were shown in Supplementary  Table  S7 .
Ubi Ubi-MCS-Luc-IRES-Puromycin-ERBB3 and -HGF overexpression lentiviruses and its negative control lentiviruses were infected into HCCLM3 cells. Stably expressed clones were selected by qRT-PCR and immunoblotting assays.
Protein levels detected by Western blot assays
Lysates were obtained from cultured cells with a mixture of ProteoJET 
In vitro migration and invasion assays
Cell migration and invasion were analyzed by a Transwell Permeable
Supports system with 8-μm pores (Corning, NY, USA). For migration assays, 5 × 10 4 cells were seeded into upper uncoated inserts. For invasion assays, 1.0 × 10 5 cells were seeded into upper inserts with a Matrigel-coated membrane (BD, NJ, USA). Cells were seeded in 1% serum medium and translocated to 10% serum media for 24 or 48 h.
After removals of non-migrating or non-invading cells, the remaining cells were fixed, stained, and then cells were imaged and counted in at least 5 random fields under an inverted microscopy (Olympus, Tokyo, Japan). All tested cells were pretreated either with 80 nM of miR-17-5p or miR-20a-5p inhibitors, mimics and irrelevant oligonucleotides for 60 h, or with 0 ng/ml，20 ng/ml and 40 ng/ml HGF for 1 h, or stably infected with ERBB3-shRNA (60 nM) and -overexpressed vector (80 nM) before plating.
Luciferase reporter assay
The binding sites for miR-17-5p and miR-20a-5p in 3'UTR sequence of ERBB3 were cloned into the pmirGLO, and the full sequence of ERBB3 promoter with NF-κB binding sites were cloned into pGL4.10 GLO Dual-Luciferase Expression Vector (Promega, WI, USA).
Wild-type constructs, mutants and control vectors were co-transfected into target cells in 24-well plates together with miR-17-5p or miR-20a-5p mimics or inhibitors or NF-κB overexpressed plasmid using Lipofectamine 2000. Luciferase activities were measured 24 h after transfection using the Dual-Luciferase Reporter Assay System (Promega). The levels of firefly luciferase activities were obtained by normalizing to Renilla luciferase activities and relative to a control.
Immunohistochemical staining
Immunohistochemistry for ERBB3 was performed on 4 µm thick tissue microarray (TMA) made from 104 HCC surgical FFPE samples.
The slides were probed with a primary antibody against ERBB3 (1:200;
CST), and then incubated with horseradish peroxidase-conjugated IgG 
MiRNA in situ hybridization
MiRNA fluorescence in situ hybridization (FISH) assays were performed with 5'-cy3-labeled probes for mature human miRNAs (GenePharma, Shanghai, China). The following miRNA probes were used: miR-17-5p, 5'-C+TACCTGCAC+TGTAAGCACT+TTG-3'; Figure 1E ). miRNA high expression was defined as scores 2-3 and miRNA low expression was defined as scores 0-1.
Enzyme-linked immunosorbent assay(ELISA)
The levels of cytokines in culture supernatant were determined by Quantikine Human ELISA kit (R&D Systems，MN，USA ) as usually.
Briefly, 100 µl samples were added to each well of the plates and incubated for 2.5 h at RT. The plates were washed and incubated with the conjugate for 2 h. After adding substrate solution, the absorbance was determined using a Microplate Spectrophotometer (Bio-Rad, CA, USA).
The concentrations of samples were plotted by the absorbance curve of standard cytokines/chemokines.
Proximity ligation assay (PLA)
Cells were seeded at density of 3 × 10 4 cells/slide, fixed with 4% paraformaldehyde for 10 minutes at room temperature and blocked with prepared solution (Duolink® In Situ, Sigma) for 30 minutes at 37°C on the next day. The slides were immunostained at 4°C overnight with anti-ERBB3 (1:50) and anti-MET (1:250) antibodies, probed with PLA solution (Duolink® In Situ, Sigma), ligated by ligation-ligase solution (Duolink® In Situ, Sigma) for 1 hour at 37°C and then amplified by polymerase solution (Duolink® In Situ, Sigma) at 37°C for 100 minutes.
The visual spot was determined by a fluorescence microscope.
Chromatin immunoprecipitation (ChIP)
Cells were fixed with 37% formadehyde for 15 minutes at room temperature, stopped by 1M glycine and washed with ice-cold PBS twice.
Then cells were scraped off, lysed with 1ml ChIP buffer (Millipore, MA, USA) and sonicated at 30 Amp for total 3 minutes. After quantification, 1mg lysates were immunopreciated with indicated antibody or control IgG at 4°C overnight. The immunoprecipitated DNAs containing NF-κB-binding site were amplified by PCR with ten primers against ERBB3 promoter ( Supplementary Table S5 ) and sequenced.
Immunofluorescence staining
HCC cells were re-suspended in fresh medium, and adjusted to a concentration of 1×104 cells/10μl into a 24-well glass dish. Monolayer cells grew into 70%-80% confluency, and then were fixed with 4% paraformaldehyde. Next, the cells were incubated with Vimentin and E-Cadherin antibody (1: 200) in 4℃ overnight followed by Alexa Fluor 488-donkey anti-rabbit IgG (1: 250; ProteinTech Group, Hubei, China)
and Alexa Fluor 594-conjugated goat anti-mouse IgG (1: 250;
ProteinTech Group) for 1h in the dark. The cell nuclei were counterstained with DAPI (Sangon Biotech, Ltd). Images were obtained under the Laser Scanning Confocal Microscope-TCS SP5 (Leica, Heidelberg, Germany).
Co-Immunoprecipitation
Firstly, add ice-cold lysis buffer to cell culture dish, Scrape adherent cells off the dish then transfer into a new tube. Constant agitation should be maintained for 30 minutes and centrifuge to collect the supernatant.
Add about 50 µL off-target antibody and incubate for 1 hour at 4°C in order to pre-clearing the lysate, help reduce non-specific binding and reduce background. After that, quantify the sample protein and add 10µg ERBB3 monoclonal antibody into 500µg sample, incubating overnight at 4°C under gentle rotation. Next, Mix the slurry well and add 70-100µL of protein G-coupled Sepharose beads to each sample for 2 hours incubation. Next, wash the beads with washing buffer for three times to remove non-specific binding, centrifuge at 4°C and discard the supernatant. Then, elute with 50 µL 2 x SDS buffer containing DTT. At last, boil the eluted samples for 5 minutes and analyze content of the sample by western blot. Of note, all the above steps were done on ice.
